Paradoxical effects of fenofibrate and nicotinic acid in apo E-deficient mice.
Atherosclerosis is a complex vascular disease initiated by abnormal accumulation of plasma lipoproteins in the subendothelial space. Elevated levels of plasma triglycerides (TG) and low-density lipoprotein (LDL)-cholesterol as well as low concentrations of high-density lipoprotein (HDL) play a causal role in the development and progression of atherosclerotic lesions. We have shown that apolipoprotein E-deficient (apo E-KO) mice have elevated triglyceride levels plus diminished HDL concentrations. Drugs such as fenofibrate and nicotinic acid are well known to reduce TG and increase HDL levels in humans. In this study, we investigated the beneficial effects of fenofibrate and niacin on lipid profile and atherogenesis in apo E-KO mice and their wild-type counterparts. Animals were fed with a cholesterol-enriched diet supplemented with fenofibrate (0.1% wt/wt, n = 8) or nicotinic acid (0.5% wt/wt, n = 8) for 14 weeks. Body weights were recorded weekly, and plasma lipid profiles were determined at 4-week intervals. The hearts and aortas were collected and fixed for histologic and morphometric evaluations of atherosclerotic lesions. Fenofibrate treatment in apo E-KO mice paradoxically increased total cholesterol and TG by 65% and 44%, respectively, and decreased HDL-cholesterol levels by 35% as compared with controls. Similar effects of fenofibrate on cholesterol levels, but not on TG concentrations, were observed in C57BL/6 mice. Fenofibrate-treated mice had lower body weight as compared with controls. Niacin had no effect on body weight gain but failed to decrease TG or to increase HDL levels in either apo E-KO mice or their wild-type counterparts. Neither fenofibrate nor niacin significantly influenced atherogenesis in apo E-KO mice as compared with controls. In conclusion, this study shows that neither niacin nor fenofibrate has beneficial lipid-modifying and antiatherosclerosis activities in mice. Identification of mechanisms underlying paradoxical effects of fenofibrate on lipoprotein metabolisms in apo E-KO mice merits further investigation.